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Background: It has been reported that parents of children with pervasive developmental disorders (PDDs) face
higher levels of stress. The aims of the present study were; (i) to evaluate the quality of life (QOL) of parents caring
for their children with PDDs, and (ii) to explore the correlates of their QOL.
Methods: A consecutive sample of parents of children with PDDs aged 6 to 15 were approached. The MOS 36-item
Short-Form Health Survey (SF-36) was used to measure the QOL of the parents by eight subscales and two summary
measures. Parents’ personality and marital relationships were assessed with the NEO Five Factor Inventory and the
Intimate Bond Measure, respectively. We characterized the parents’ SF-36 profiles in comparison with the national
normative scores and explored variables which correlated with their summary measures.
Results: Participants were 147 mothers and 122 fathers of 158 children with PDDs. Mothers had significantly lower
scores in the areas of Role Physical (RP) Social functioning (SF), General health perceptions (GH), Vitality (VT), Role
emotional (RE) and Mental Health (MH) than those among the general female population. The maternal mental
component summary (MCS) was also significantly lower, but maternal physical component summary (PCS) and
paternal PCS and MCS scores were not lower. Maternal PCS and MCS scores were both significantly associated with
the high Care and the low Control scores, but regarding fathers only the paternal PCS scores were significantly
associated with the low Control scores. Maternal PCS and MCS and paternal MCS scores were significantly associated
with the high Agreeableness scores and the low Neuroticism scores. Multiple regressions have shown that
Neuroticism was significantly related to the low MCS scores of mothers and fathers. Next, Care was related to
maternal high PCS, and Control was related to maternal low MCS and paternal low PCS.
Conclusions: The mothers of children with PDDs had lower QOL scores than those of the Japanese general
population especially in mental domains. Impairment of the maternal QOL is significantly associated with the
personality tendency of the parents and relationships with their partners.Background
As the concept of the autistic spectrum becomes more
wide spread, pervasive developmental disorders (PDDs)
as a whole are receiving more attention than the nar-
rowly defined autistic disorder per se. Because the
prevalence of PDDs is 11.3 per 1000 children aged
8 years according to a recent report [1], it is far more
prevalent than narrowly defined autistic disorders. As* Correspondence: atsurou.yamada@mbr.nifty.com
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children with PDDs is receiving wider attention.
A number of studies have established that parents of
children with autism face higher levels of stress than
parents of children with other chronic diseases or intel-
lectual disorders. The stress is higher among mothers
than fathers [2-8], and mothers reported more anxiety
[9] or more depression [10-13]. Recently the distress of
the parents with PDDs including Asperger’s disorder
and any PDD not otherwise specified (PDDNOS) are re-
ceiving more attention. Many studies show these parents
also have high distress [14]. It has been reported that
parents of children with PDDs have impairment in
their physical activity and social relationships and al Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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and health compared with parents of healthy children
[15,16]. There is another study which suggested that
the parents had poorer scores in all dimensions of
health except physical health and had more psycho-
logical disorders [17]. Thus the parents of children
with PDDs seem to have similar impairment in various
domains of their QOL as the parents of children with
autism.
The psychological adaptation of parents rearing chil-
dren with PDDs has been recognized as being partly
determined by the symptoms behavior problem [6,9],
cognitive impairment [18],self-harm [2], sleep problems
[19] and so on of the children, and partly determined by
psychosocial factors [20-22]. On the other hand, social
support has been identified as one of important modera-
tors ameliorating the stress of parents of children with
PDDs [23-27]. It has been reported that social support
from the spouse in particular might be a predictor of de-
creasing complaints related with somatic symptoms and
increasing feelings of accomplishment in parenting [28].
It is reported that parent who employed emotion-
focused coping strategies had a greater disturbance in
their QOL, and that parents to whom social support was
less available employed such strategies [29].
In addition to this, personality characteristics such as
locus of control and hardiness have also been identified
as one of moderators which contribute to the well-being
of mothers of children with PDDs [22-24,27,28].
There are many measures to assess the distress of
parents. The QOL score is an important measure of
individual well-being and it is considered a key variable
in evaluating parents’ adaptation to their children’s dis-
abilities [15-17,22,29-32]. For example, it is reported
that a mother’s feeling, history of chronic disease and
religion were related to the QOL in mothers of children
with autism [32]. Another previous study showed the
parents of children with autism report a lower QOL
and a greater level of child caring burden than the
parents of children with attention deficit/hyperactivity
disorders (ADHD) [31].
To the present, exactly what characteristics of the
parents are related to the impairment of their QOL
remains to be elucidated. Identifying these factors could
contribute to better care for parents of PDD-affected
children. The purpose of this study was to evaluate the
QOL of parents caring for their children with PDDs and
to explore their correlates.
In this report, we first assessed the QOL of parents car-
ing for children with PDDs in the physical and psycho-
logical components of their QOL. Second, we explored
the correlates with the impairment of QOL from the
point of view of the relationship between mothers and
fathers, and their personality characteristics.Methods
We used data from our preceding study [14].
Participants
The details of the purposes and procedures of the study
were explained to a consecutive sample of families of
children with PDDs who visited the Outpatient Pediatric
Neuropsychiatry Clinic of the Toyohashi Municipal Hos-
pital, Japan, during the 3-month period from September
to November 2006. The parents often had two or more
target children. Because all of their children may affect
their parents’ QOL, we tried to obtain the data of all sib-
lings if they were eligible and visiting our clinic.
Parents of children satisfying the following criteria
were considered eligible for the study.
1) Children were of elementary school or junior high
school age (6 to 15 years old);
2) Children were diagnosed as having autistic disorder,
Asperger’s disorder or PDD-NOS according to the
DSM-IV diagnostic criteria [33] at our outpatient
clinic;
3) Siblings of the children who satisfied 1) and 2) above
and were visiting our outpatient clinic were also
included even if they themselves did not visit the
clinic during the period mentioned above.
We excluded:
1) Children for whom parents did not serve as the
main care providers at home;
2) Children or parents whose mother tongue was not
Japanese; and
3) Children with tuberous sclerosis.
After giving the necessary explanations at the out-
patient clinic, we handed a questionnaire to those con-
senting to the study, requesting them to mail it back
after completing it at home.
The study protocol was approved by the Ethics Com-
mittee of Toyohashi Municipal Hospital. Written
informed consent was obtained from each of the parents
who filled out and returned the self-report style
questionnaire.
Data pertaining to the characteristics of individual
children, such as age, sex, diagnosis, IQ (intelligence
quotient) or DQ (developmental quotient), the charac-
teristics of the autistic disorder and the time of the first
visit to the clinic, were collected at the outpatient clinic.
The diagnosis of the mental disorder was confirmed by
the lead author (a child psychiatrist who had been
engaged in child psychiatry for more than 7 years), based
on the DSM-IV diagnostic criteria [34]. The IQ was
measured with the Wechsler Intelligence Scale for
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was measured with the Kyoto Scale of Psychological
Development 2001 [37].
Measures
The MOS 36-item Short-Form Health Survey (SF-36)
SF-36 is a self-report questionnaire to assess general
QOL. It contains 36 items that constitute 8 measures of
Physical Functioning (PF), Role Physical (RP), Bodily
Pain (BP), Social Functioning (SF), General Health Per-
ceptions (GH), Vitality (VT), Role Emotional (RE), and
Mental Health (MH). It also provides two summary
measures, the Physical Component Summary (PCS) and
the Mental Component Summary (MCS). The PCS refers
to general factors of physical health, and it is associated
with PF, RP, BP, GH and VT. The MCS refers to psycho-
logical health, and it is associated with MH, RE, SF, VT
and GH. The total result is shown in each of the 8 mea-
sures by a standard score which ranges from 0 to 100,
and the higher the score, the higher the QOL. The aver-
age and standard deviation of PCS and MCS scores of
the general Japanese population are 50 and 10 respect-
ively. The Japanese version has shown good reliability
and validity in the general population of Japan [38,39].
Intimate Bond Measure (IBM)
This measure is designed to evaluate the nature of the
subject’s relationship with their marital partner. It is a
self-report measure for evaluation of two aspects of
marital relationships (Care and Control), and is com-
posed of 24 questions. The Care dimension reflects care
expressed emotionally as well as physically, with con-
structs of warmth, consideration, affection and compa-
nionships. The Control dimension suggests domination,
instructiveness, criticism, authoritarian attitudes and
behaviors. The respondent selects one of the four
answers (3 = yes, 2 = somewhat yes, 1 = relatively no,
0 = absolutely no). Each aspect consists of 12 questions,
therefore, the total score ranges from 0 to 36, and a high
score means a tendency to Care or Control, respectively.
The questions pertain to the recent situation, without
specifying the period covered. The reliability and validity
of this measure have been confirmed [40,41].
NEO Five Factor Inventory (NEO-FFI)
The NEO-FFI is a concise measure of the five domains of
personality according to the five-factor model. Twelve
items are provided for each of the five dimensions of
Neuroticism, Extraversion, Openness, Agreeableness, and
Conscientiousness. Each item is answered on a five-point
Likert scale (0 = strongly disagree, 1 = disagree, 2 = neutral,
3 = agree, 4 = strongly agree), so that each dimension is
given a score from 0 to 48 and a high score means one
has a higher tendency towards each personality. TheJapanese version has shown good reliability and validity in
the general population of Japan [42].
Brief demographic self-report questionnaire and family
profiles
The questionnaire included information about the age,
occupation, education, and history of psychiatric treat-
ment of the parents and the presence/absence of add-
itional children with PDDs in the family.
Analyses
First, we calculated the mean values of the 8 subscales of
SF-36 and compared them with those of age- and sex-
matched general population subjects sampled in Japan
by way of an unpaired t-test. The comparison group was
sampled from 300 areas in Japan, stratified by its size of
population, from each of which 15 people aged between
20 to 80 of age were randomly sampled. Finally the com-
parison group consisted of 1572 women and 1394 men
[43]. We extracted the age- and sex-matched data from
them. We also compared them between mothers and
fathers by paired t-test. To evaluate the influence of
number of rearing children with PDDs on PCS and
MCS, we compared those scores of parents rearing one
child with PDD and two or more children with PDDs.
Next we explored variables which correlated with the
PCS and MCS scores using Pearson’s correlation coeffi-
cients. The independent variables we explored were the
personality traits as measured by NEO-FFI and the
husband-wife relationship as measured by IBM. Finally,
a multiple regression analysis of the PCS and MCS
scores of the mother and father was conducted by the
forced entry method. We used SPSS for Windows 17.0
[44] for all data analyses. p < .05 was regarded as denot-
ing statistical significance in all analyses.
Results
Subjects
We explained the study and gave questionnaires to a
consecutive sample of 198 families. Responses were col-
lected from 147 families (74.2%) including 147 mothers
and 122 fathers, covering 158 children. Table 1 shows
the demographic data of the parents (Table 1). The 158
children consisted of 42 with autistic disorders (35 boys),
35 with Asperger’s disorders (29 boys) and 81 with
PDD-NOS (65 boys). One hundred twenty-four families
including 124 mothers and 102 fathers had only one
child diagnosed with PDD. The children ranged in age
from 6 to 15 years and the mean age was 9 years
1 month (SD= 2 years 6 months). The distribution of
the IQ/DQ was as follows: Ninety children were over 70,
26 children were between 50 and 69, 18 children were
between 35 and 49, 7 children were between 20 and 34,
and 6 children were less than 20.
Table 1 Demographic data of parents and children
Mother Father
Number 147 122








Housework or out of work 74 1
Under 40 hours per week 64 5
Over 40 hours per week 9 116
Education
Up to junior high school 3 6
High school 77 66
Junior college or beyond 67 50
Time spend with children
Almost never 0 5
Less than one hour everyday 1 17
Less than one hour on weekdays
but more on weekends
2 57
More than one hour everyday 25 26
More than a few hours everyday 119 17
Number of children with PDDs
One 124 102
Two or more 23 20
History of psychiatric treatment
Positive 27 6
Negative 120 116
Abbreviations: PDD: pervasive developmental disorder; SD, standard deviation.
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Table 2 shows the scores of SF-36 (Table 2). The com-
parison groups consisted of 255 women aged from 30 to
39, and 241 men aged from40 to 49 who represented
random samples from all areas in Japan mentioned
above [43]. The mean scores of mothers were signifi-
cantly lower than those of the general female population
in six domains (p < .01) especially in psychological areas.
On the other hand, in the fathers, the mean scores were
significantly lower only in 1 domain (p < .05). The scores
were lower among mothers than among fathers in 6
domains (all p< .01) especially in psychological areas.
The PCS and MCS average scores of 123 mothers with
one child with PDD were 50.6 (Standard Deviation
[SD] = 6.7) and 43.3 (SD= 11.8), and those of 23 mothers
with two or more children with PDDs were 48.7 (SD=
8.0) and 41.0 (SD= 12.7) respectively. There were no sig-
nificant differences between the mothers with one childwith PDD and two or more children with PDDs. The
PCS and MCS average scores of 102 fathers with one
child with PDD were 50.9 (SD= 5.6) and 49.4 (SD= 7.9),
and those of 20 fathers with two or more children with
PDDs were 52.3 (SD= 5.4) and 49.2 (SD= 8.5) respect-
ively. There were no significant differences, either.
Correlates of QOL
Table 3 shows the correlations between the PCS and
MCS scores of SF-36 and the husband-wife relationship
as measured with the IBM scores, the personality traits
as measured with the NEO-FFI and other factors
(Table 3). Maternal PCS and MCS scores were both sig-
nificantly associated with the high Care scores and the
low Control scores, but in the fathers only the PCS
scores were associated with the low Control scores. Ma-
ternal PCS and MCS and paternal MCS scores were
associated with the high Agreeableness scores and the
low Neuroticism scores. In case of mothers, both the
attitudes from their spouses and personal traits were
significantly associated with physical and psychological
QOL. In case of fathers, the attitudes from their spouses
were associated with only physical QOL and personal
traits were significantly associated with only psycho-
logical QOL.
In addition to this, the work time of mothers and
fathers were significantly related to the high PCS scores
of them respectively. Living with paternal grandparents
was significantly related to the maternal high PCS scores.
Parents working for more time tended to show higher
physical QOL. The help from paternal grandparents may
heighten the mothers’ physical QOL. On the other hand,
maternal education was associated with the high MCS
scores. Mothers having an educational background may
have resilience in the psychological domains.
Multiple regressions have shown that Neuroticism was
significantly associated with the low psychological com-
ponent scores of mothers and fathers. Next, Care was
significantly associated with the high physical compo-
nent scores of mothers, and Control was significantly
associated with the low psychological component scores
of mothers and the low physical component scores of
fathers (Table 4).
The personal traits were important predictor of paren-
tal psychological QOL. On the other hand, the spouse’s
attitude was important predictor of paternal physical
QOL and maternal psychological QOL.
Discussion
This is the first study that has thrown light on the rela-
tionships between the QOL of parents rearing children
with PDDs and their psychosocial characteristics.
First, this study has revealed that mothers of children
with PDDs had low QOL scores in several mental
Table 2 The The MOS 36-item Short-Form Health Survey scores of parents and comparison with those of general
population
















Physical Functioning 147 90.8 (10.7) −0.8 (−3.1~1.5) 122 92.9 (10.9) 0.8 (−1.5~3.1) 122 −1.7 (−4.3 ~ 0.9)
Role Physical 146 76.2 (37.4) −11.8** (−17.4~− 6.2) 122 88.9 (25.5) −3.6 (−7.8~0.6) 121 −12.0** (− 19.1 ~−4.9)
Bodily Pain 147 68.7 (23.9) −3.8 (−8.6~1.0) 122 80.4 (20.7) 3.7 (−0.9~8.3) 122 −11.7** (−17.6 ~−5.8)
General Health Perceptions 147 59.6 (20.1) −5.3** (−9.1~−1.5) 122 61.5 (17.5) −2.5 (−6.2~1.2) 122 −1.6 (−6.8~3.6)
Vitality 147 49.4 (23.5) −9.3** (−13.6~− 5.0) 122 56.8 (17.6) −4.3* (−8.5~− 0.1) 122 −6.9** (−11.9~− 2.0)
Social Functioning 147 76.7 (24.5) −8.1** (−12.5~− 3.7) 122 89.1 (16.2) 0.7 (−3.1~4.5) 122 −11.6** (−16.6~− 6.6)
Role Emotional 146 69.9 (39.0) −15.3** (−21.1~− 9.5) 122 88.3 (25.0) −2.0 (−6.3~2.3) 121 −17.4** (−24.8~− 9.9)
Mental Health 147 58.5 (22.5) −11.1** (−15.3~− 6.9) 122 69.1 (16.9) −0.8 (−4.8~3.2) 122 −9.5** (−14.3~− 4.8)
Physical Component Summary 146 50.3 (6.9) −1.0 (−2.5~0.5) 122 51.1 (5.5) −1.2 (−2.6~0.2) 121 −0.9 (−2.4~0.6)
Mental Component Summary 146 42.9 (11.9) −5.0** (−7.2~−2.8) 122 49.4 (8.0) 0.3 (−1.7~2.3) 121 −6.1** (−8.5~− 3.7)
Abbreviations: CI, confidence interval; SD, Standard Deviation.
*p< .05; ** p< .01.
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ment of QOL among such parents. There is a report
that parents of children with autism spectrum disorders
had significant poorer self-perceived health except for
physical health dimensions [17], and our obtained results
are consistent with the findings regarding mothers.
According to the previous studies, the children’s disabil-
ities place a higher burden on the mothers among the
parents of children with high functioning autism or
Asperger’s disease [45,46], and there is a tendency for
the mothers to suffer stronger impairment than the
fathers in terms of the QOL [15,16]. Our results are
largely in line with these previous reports.
The mothers of children with PDDs seem to have
lower QOL than those of children with other chronic
diseases because of their children’s symptoms and be-
havior problems. PDDs seem to place greater burden on
the parents in comparison with other developmental dis-
orders. For example, the mothers of children with PDDs
tend to have a lower QOL in the psychological domain
than the mothers of children with mental retardation
[15]. Parents of children with autism report a greater
level of child caring burden, less frequent attendance of
religious service, more school days missed, more
repeated grades, less participation in activities/events,
and less involvement in community services compared
to parents of children with ADHD [31].
In this study, maternal QOL were significantly related
to high Care scores and related to low Control scores in
both physical and psychological areas. It has been gener-
ally indicated that social support is one of many import-
ant factors which contribute to the positive adaption of
parents [21,23-25,28]. In particular, support from their
partners seems to be associated with positive maternaloutcomes [11,27,47]. The quality of the marriage has
been reported to increase the ability to cope with the
stress of parenting an autistic child [22], so that social
support from their spouses contributes to positive ma-
ternal adaptation to a great extent. For example, single
mothers appear to suffer from depression more easily
than married mothers [12]. Some reports have suggested
that the distress of mothers of PDD-affected children
was correlated with perceived control by their spouses
[14], expressed support from their spouses was the best
predictor of quality of parenting [11], and mothers of
autistic children expressed the need for additional sup-
port from their spouses [2]. Mothers should receive not
only help but also supportive attitude, and should not be
under psychological control from their husbands.
According to one study, fathers were also much more
likely to see themselves as being a reserve source of sup-
port for their wives [45].
Moreover, in this study, living with grandparents gave
positive maternal QOL scores in physical domains. It is
reported that greater family support was associated with
increased optimism, and that in turn optimism was asso-
ciated decreased depression and parenting stress [48].
Living with grandparents might help mothers and play
an important role in maternal physical QOL.
Next we found that impairment of the mental QOL
was strongly associated with the personality tendencies
of the parents. There are rare reports about the associ-
ation between QOL and personal traits, but a study
exists which has reported that the QOL of patients with
mood or anxiety disorders is not only determined by the
disease or the current health but is also shaped by per-
sonality traits [49]. Our results showed that parents with
higher Neuroticism scores seem to suffer from a poorer
Table 3 Correlations between Maternal PCS and MCS scores and Intimate Bond Measure scores or NEO Five Factor
Inventory scores
Mothers Fathers
n PCS MCS n PCS MCS
Intimate Bond Measure scores a
Care by spouse 137 .293** .178* 122 .117 −.018
Control by spouse 137 −.173* −.187* 122 −.278** −.173
NEO Five Factor Inventory scores of mothers and fathers b
Neuroticism 146 −.165* −.468** 122 −.150 −.604**
Extraversion 146 .209* .394** 122 −.041 .176
Openness 146 −.152 −.026 122 .098 .102
Agreeableness 146 .170* .268** 122 .002 .317**
Conscientiousness 146 .084 .030 122 .035 .259**
Time spend with children
Mothers 146 .012 −.041 122 .029 −.085
Fathers 121 .133 .119 122 .065 .216*
Work time
Mothers 146 .234** .113 122 −.085 −.010
Fathers 121 −.136 −.111 122 .258** −.077
Education 146 −.058 −.183* 122 .101 .007
Living together
Paternal grandfather 146 .196* .029 122 .074 −.131
Paternal grandmother 146 .184* .092 122 −.009 −.094
Maternal grandfather 146 −.008 −.025 122 .029 −.085
Maternal grandmother 146 −.002 .036 122 −.027 .016
Abbreviations: PCS, Physical Component Summary; PDD, pervasive developmental disorder; MCS, Mental Component Summary.
a Each Item is a four-point Likert scale (3 = yes, 2 = somewhat yes, 1 = relatively no, 0 = absolutely no). The total score ranges from 0 to 36.
b Each Item is a five-point Likert scale (0 = strongly disagree, 1 = disagree, 2 = neutral, 3 = agree, 4 = strongly agree). The total score ranges from 0 to 48.
* p< .05; ** p< .01.
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personality traits appears to dictate the patterns of the
QOL. Knowing the parents’ personality traits may there-
fore help us decide which interventions can be most
successful among the parents.
There are few studies which have reported about the
QOL of fathers. It is reported that maternal physical
health was poorer than paternal physical health, but that
self-related mental health did not differ between mothers
and fathers of children with Asperger’s disease or high-
functioning autism [16]. It is also reported that fathers
of children with PDDs also showed statistically signifi-
cant lower scores in the social relationship domain com-
pared to fathers of normal developing children and in
the psychological domain compared to fathers of chil-
dren with cerebral palsy, but that mothers showed low
scores in more domains than fathers [15]. Thus fathers
seem to show less impairment in their QOL than
mothers, but the causes are unknown. In this study, the
paternal QOL scores were higher than mothers’ QOL,
but psychological domains were significantly associated
with the attitude by spouse than those of the mothers.There are some limitations in this study. First, this is a
cross-sectional study, precluding any conclusions from
being made with regard to causality. Second, we did not
control for the parents’ socioeconomic or marital status
and number of rearing children when we compared our
subjects with the general population, because such infor-
mation was not available for the normative dataset of
SF-36. In an analysis of the QOL, these issues are
regarded as limitations because they have been suggested
as factors associated with the cores of SF-36 in preced-
ing reports [15]. Third, there might be a sampling bias
because all the subjects were parents whose children
came to the hospital. One population study reported
that mothers of children with autistic disorders showed
remarkable strengths in the parent–child relationship
and coping with parenting tasks regardless of high stress
and poor mental health [20]. Future research should be
performed on the general population basis.
Taken together, the results of the present study suggest
that we may need to support parents, especially mothers,
of children with PDDs in all the aspects of their lives
that have been shown to correlate with their QOL.
Table 4 The correlations between Intimate Bond Measure
scores, NEO Five Factor Inventory scores and Parental























Education of mothers .117 1.539
Paternal PCS scores 7.319** .123
Control −.266 −3.121**
Work time of fathers .245 2.878**







Abbreviations: PCS, Physical Component Summary; MCS, Mental Component
Summary.
* p< .05; ** p< .01.
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have been identified as the important factor for these
mothers. We would need further studies with a similar
design to replicate this finding not only in the
treatment-seeking subjects but also in the community-
dwelling subjects and their families.
Conclusions
Not only the mothers of children with autistic disorder
but also mothers of children with other PDDs had lower
QOL scores than fathers, especially in the mental
domains. Impairment of maternal QOL is significantly
associated with the personality tendency of the mothers
and relationships with their partners. Clinicians can de-
liver better service by paying appropriate attention to
the QOL of parents whose children have autistic disor-
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